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(57) ABSTRACT 

A memory has coding units that are used for allocating any 
one of redundant lines at a time to any one of first lines on 
an address basis. Each coding unit has a programmable 
activation unit. In a first programming state of the activation 
unit, the associated coding unit, when programmed, allo- 
cates a complete redundant line to a complete first line on an 
address basis. In a second programming state of the activa- 
tion unit, the associated coding unit, when programmed, 
allocates only one of the subregions of one of the redundant 
lines to a corresponding subregion of one of the first lines on 
an address basis. 

6 Claims, 3 Drawing Sheets 
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INTEGRATED MEMORY HAVENG A 
REDUNDANCY FUNCTION 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to an integrated memory having a 
redundancy function. 

In addition to the regular word lines and bit lines, inte- 
grated memories often have so-called redundant word lines 
and/or redundant bit lines. If there is a fault on one of the 
regular word lines or bit lines, this word line or bit line is 
replaced by the appropriate redundant line on an address 
basis. Therefore, such a memory can operate without faults. 

Published, European Patent Application EPO 612 074 Al 
describes an integrated memory which has redundant col- 
umns. In order to allocate one of the redundant columns to 
a corresponding regular column, which has a plurality of bit 
lines, on an address basis, the memory has coding units. 
These can be used independently of block, with the result 
that, by programming a block address and a column address, 
each coding unit can be allocated to a redundant column in 
any memory block. In this way, fewer coding units are 
required for repairing faults than if each coding unit were 
allocated to only one particular memory block. 

U.S. Pat. No. 4,051,354 describes a memory in which 
redundant word or bit lines are each subdivided into subre- 
gions wtiich, independently of one another, can be allocated 
to corresponding subregions of the regular bit lines or word 
lines and replace these on an address basis. In this way, a 
plurality of faults on different regular bit lines can be 
repaired using only one redundant bit line, for example. 

In U.S. Pat. No. 4,051,356 each subregion of the redun- 
dant line has associated coding elements allowing allocation 
to a regular subregion which is to be replaced. Hence, there 
is exactly the same number of groups of coding elements as 
subregions of all the redundant lines. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide an 
integrated memory having a redundancy function that over- 
comes the above-mentioned disadvantages of the prior art 
devices of this general type, in which the number of coding 
units necessary for allocation to regular lines on an address 
basis can be reduced without significantly reducing the 
reparability of the memory. With the foregoing and other 
objects in view there is provided, in accordance with the 
invention, an integrated memory, including; 
addres sable first lines having subregions ; 
addressable second Hnes intersecting said first linesj 
memory cell s disposed at intersections of the first lines 

and the second lines; 
redundant lines each subdivided into subregions on an 
I address basis for replacing the first lines and interscct- 
ing the second lines; 
redundant memory cells connected to the redundant lines; 
and 

coding units ^ or allocating any one of the redundant lines 
at a time _to any one of the first lines on the addres s 
basis^e acfa of the coding units having a profirammabje 
activation unit whose programming state detennines^ if 
an associated coding unit^ when programmed, allocates 
a complete redimdant jme t o a complete first line on the 



10 



address basis, and if the associated coding unit, when 
programmed, allocates only one of the subregions of 
one of the redundant lines to a corresponding subregion 
of one of the first lines on the address basis. 
In the integrated memory according to the invention, each ^ 
coding unit has an associated programmabl^ctivatiori llnitf o/^^^'^^^ 
Whose programmmg state attects ttie operation of the cociing ^ * 
unit. In a first programming state of the activation unit, the^^^^^'***''^'^^- 
associated coding unit, when programmed, allocates a com- , 
plete redundant line to a complete first, lin e on an address [A 'T8^5" 
basis. In a second programmm g state o f the activation unit, 
the associated coding unit, when programmed, allocates C 
only one of the subrc^ons of one_ of the redundant lines to 
a correspondmg subregion of one of the first lines on an 
address basis. ^— 
Thus, the activation unit of each coding unit determines f 
whether, as a resuh of the programming of the coding unit, 
either a complete first line is replaced by a complete redun- 
dant line or only a subregion of a first Une is replaced by a 
corresponding subregion of one of the redundant lines. Since 
each coding unit can be allocated to any one of the redundant 
lines, the invention makes it possible' for the coding units to 
be allocated to the redundant lines or to their subregions in 
such a way that the existing'^redundant lines and the existing « 
coding elements are utilized in optimum fashion, 
25 In accordance with an added feature of the invention, the 
first lines are bit lines and the second lines are word lines. 
Alternatively, the first lines can be word lines and the second 
lines are bit lines. 
If a plurality of faulty subregions are disposed on a 
30 com mon first line, it may be beneticlal tor the relevant firs t 
line to Dg^repiaceo completely by a redunclant Imq, tor which 
purpose, according to the mvention, only one oTthe coding 
units is necessary. Iii practice, for example, faults on a 
complete line are relatively frequent. The invention makes it 
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possible to repair such faults by using only one of the^coding 
units. At the same time, the memory according to the 
invention aflfords the advantage that subregions, loo, of the 
redundant lines can be used on an individual basis to repair 
corresponding subregions of the regular first lines by allo- 
cating one of the coding units at a lime. This permits faulty 
subregions of a plurahty of the first lines to be repaired using 
a plurality of subregions of only one of the redundant lines. 
Therefore, in the first instance, the number of redundant 
lines in the memory according to the invention can be kept 
small in comparison with memories in which only complete 
lines can be replaced. In the second instance, the number of 
coding units can also be kept relatively small in comparison 
with a memory in which each subregion of the redundant 
lines has a respective coding unit permanently associated 
with it, as is the case, for example, in U.S. Pat. No. 
4,051,354, mentioned in the introduction.' Since fewer 
redundant lines and/or coding units need to be provided for 
repairing faults in the memory according to the invention 
than in known memories, the memory according to the 
invention has a lower space requirement than known memo- 
ries. This is because each additionally required redundant 
line and each additionally required coding unit increases the 
area required for producing the memory. 

By way of example, the first lines can be bit lines and the 
redundant lines can be redundant bit lines. However, the first 
lines can also be word lines and the redundant lines can be 
redundant word lines. In other illustrative embodiments of 
the invention, each coding unit can also be used, by way of 
example, to allocate an appropriate redimdant column to a 
regular column containing a plurality of bit lines. 

In accordance with one development of the invention, the 
coding units of the integrated memory have, among other 
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things, third subunits, which, when programmed, allocate details shown, since various modifications and structural 

the associated coding unit to a particular subregion of the changes may be made therein without departing from the 

redundant line associated with it via a first subunit and of the spirit of the invention and within the scope and range of 

first line associated with it via a second subunit. The equivalents of the claims. 

programming slate of the third subunils is evaluated only if 5 The construction and method of operation of the 

the activation unit associated with the respective coding unit invention, however, together with additional objects and 

has an appropriate programming state. This distinguishes advantages thereof will be best understood from the foUow- 

whelher the respective coding unit is allocating the associ- ing description of specific embodiments when read in con- 

ated redundant line to the associated first line completely or nection with the accompanying drawings, 

whether this is the case only for a subregion. lO 

In accordance with one development of the invention, the BRIEF DESCRIPTION OF THE DRAWINGS 

subregions of the redundant lines and first lines are distin- j ^ ^^^^^ ^^^^^ ^- ^„ iUustrative embodi- 

guished using a subaddress denved from second addresses, ^^^^ „f ^„ integrated memory according to the invention; 

in which case the second addresses are used to address ^ - ^ . . 

second lines intersecting the first lines. The memory cells of is ^^^'^ ^J!^^^'^ ^''''^ diagrarn of an lUustradve embodi- 

the memory are disposed at the intersections. If the respec '^^^^ ^ 

tive coding unit is allocated to a complete redundant line, the FIG. 3 is a circuit block diagram of a memory block 

subaddresses derived from the second addresses are not shown in FIG. 1; 

taken into account. However, if the coding unit is allocated FIG. 4 is a block diagram of second addresses and 

to only a subregion of one of the redundant lines, this 20 subaddresses derived therefrom; and 

subregion is identified using the subaddresses derived from piG. 5 a circuit diagram of an illustrative embodiment of 

the second addresses. a subunit of a coding unit and of a comparison unit shown 

In accordance with an additional feature of the invention, pjo 2. 
t he coding imits each have a first, a second and a third 

pr ogrammable subunit^ i he lirst programmable subunit 25 DESCRIPTION OF THE PREFERRED 

when programmed allocates the associated coding unit to a EMBODIMENTS 

particular one of the redundant lines. The second program- i n »u £ r *u j • u r . j • * 1 

^ u u A u * *u ' . A In all the figures of the drawmg, sub-features and mtegral 

mable subunit when programmed allocates the associated * . j » *u u *u c 

, r.u c .1* L- u • . parts that correspond to one another bear the same reference 

codme umt to a particular one of the first lines which is to . 1 - i_ n c - . *i. c r 

L 1 J jj i_ ■ ■ u J J 1- symbol m each case. Refernne now to the figures of the 

be replaced on the address basis by a redundant line asso- 30 / . - j * 1 j c . ^- 1 1 * t-t^ 1*1. c 

. , 5 ... ... ■ \ . c . drawmg m detau and first, particularly, to FIG. 1 thereof, 

ciated with the associated coding unit via the first program- • . . ■ j rr,n axmx 

i_i i.-rT^t.-, ui L I. there is shown a dynamic random access memory (DRAM) 

mable subumt. The third programmable subunit when pro- . *u • n *u • *• 1 

, . . , J- ..1 accordmg to the mvention. However, the invention can also 

erammed allocates the associated codmg unit.to a particular , i - j . .i_ • . . j - • l- u 

^ , . 1- - j-u -Li: be applied to any other integrated memones in which 

subregion of the redundant hne associated with It via the first j J . i- j • *t- -n . 

^ , , . J r* c . 1- • . J redundant fines are used. The memory m the illustrative 

programmable subumt and of a first hne associated with it 35 . * . .1 1 nr i nr -1 u- l u 

^. Zi. J Li 1. A J • embodiment has two memory blocks BLl, BL2, which each 

via the second programinable subunit. And a programming . , . . ^, „ , j l 1 ■ /^t * w m xtr^ 

r.L •_• J .1 L • • r fj 1 c contain word lines WLk and bit lines CLi. Memory cells MC 

slate of the third programmable subunit is evaluated only if * j * • * ^.u -ji- 
. -.J -.i. of the memory are situated at mtersections of the word Imes 

the programmable activation unit associated with the asso- , L, j i* iitt 1 u jj j • i- 

• . J J- u • . • . . and bit fines. The word Imes WLk can be addressed via fine 

ciated coding unit has an appropriate programming stale^ ^^^^^^ ^^^^ ^^^^^ 

In accordance with another feature of the invention, the 40 ™ .... ™ . u jj j ■ 1 j j 

^ ^ ' a * A *u A The *5it fines CLi can be addressed via column decoders 

first lines are addressed using first addresses and the second r-mco 1 aa r^Ar^n t *i, n * *• 

J, A AA A- •* CDEC using column addresses CADR. In other illustrative 

Imes are addressed using second addresses. The coding units . f r • ui 1 nr i 

. . £ . J J . A ^ embodunents of the mvention, the memory blocks BLl, 

£ach have a first and a second c omparison unit. The firs t ^ , . i a a r^nr- 

^ ,. , . . . ^ ^ . — ' J BL2 can also have a common column decoder CDEC. 

comparison uni t is supphed with the first addresses and with 

an address stored by the second programmable subunit and 45 ^^^^ memory block BLl, BL2 also has a block decoder 
outputs a first result signal, i^p .p^nnH rnmp^rknn nn^ r is ^DEC to which a block address BADR is suppfied. Depend- 
supplied with subaddresses derived from the second ^"g ^ ^^^^ address BADR, only one of the memory 
addresses and with an address stored' by the third program- ^^^^ ^^^^ ^^t*^®' Furthermore, each of the 
mable subunit and outputs a second result signal. The "^^"^o^V ^^lo^*^ ^^1' has a redundant bit fine RCLl, 
programmable activation unit has a fin^t pmpr.mfpigp <;tMP. 5^CL2- Redundant memory cells RMC are simated at inter- 
in which the redundant line associated with the associated ^sections of the word lines WLk with the redundam bit Imes 
coding unit is activated on a basis of the first result signal ^^Ll, RCL2. The redundant bit fines RCLl, RCL2 are used 
output from the first compari.son unit, but not from the ^P^^^ t^ie regular bit lines CLi on an address basis in 
second comparison unit. The programmable activation unit order to repair faults. 

further has a second programming stale in which the redun- 55 The memory in FIG. 1 also has a redundancy multiplexer 

danl line associated with the associated coding unit is RMUX which, on the one hand, is connected to connections 

activated on a basis of the first result signal and the second I/O and, on the other hand, is connected to the two memory 

result signal fi-om the first comparison unit and the second blocks BLl, BL2 via a data fine DL and a redundant data fine 

comparison unit, respectively. RDL. The column decoders CDEC connect that bit line CLi 

In accordance with a concomitant feature of the invention, 60 of Ihe respectively active memory block BLl, BL2 that is 

the number of the coding units is smaller than the number o f selected using the column address CADR to the data fine 

the subregions of all of the reriundant Imes. DL. The two redundant bit fines RCLl, RCL2 are connected 

Other features which are considered as characteristic for to the redundant data fine RDL. 

the invention are set forth in the appended claims. In the illustrative embodiment outlined here, no consid- 

Although the invention is illustrated and described herein 65 eration was given to the fact that, in the case of DRAMs, a 

as embodied in an integrated memory having a redundancy bit fine pair is normaUy activated with each memory access 

function, it is nevertheless not intended to be limited to the operation. In addition, in a redundancy situation, the two bit 
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lines in a bit line pair are usually always replaced by a 
redundant bit line pair. Hence, although only bit lines and 
redundant bit lines are under discussion here, in reality, bit 
line pairs and redundant bit line pairs are meant. 
Furthermore, memories in practice have a greater number of 
memory blocks and a greater number of redundant lines per 
memory block. In order to simplify illustration, only two 
memory blocks with only one redundant bit line each are 
considered in this illustrative embodiment. 

In practice, the column address CADR is often used to 
address one column having a respective pluraUty of bit lines 
CLi. In such a memory, regular columns having a fault are 
replaced by appropriate redundant columns. It goes without 
saying that the invention can also be apphed to such memo- 
ries. In the illustrative embodiment outlined here, only the 
regular bit lines CLi and the redundant bit lines RCLl, 
RCL2 are to be replaced by appropriate columns. 

The memory in FIG. 1 also has coding units FBI to FB3 
whose outputs are connected to the redundancy multiplexer 
RMUX, The coding units FB1-FB3 contain programmable 
elements in the form of electrical connections (fuses) which 
can be blown using a laser beam. Depending on a program- 
ming state of the fuses, the coding units FBI ... 3 allocate 
one of the redundant bit lines RCLl, RCL2 or a subregion 
of the redundant bit lines to a complete one of the bit lines 
CLi or to a subregion of one of the bit lines on an address 
basis. The coding units FBI ... 3 are supplied with the block 
addresses BADR, the column addresses CADR and also 
with subaddresses RADR' derived from the line addresses 
RADR. 

FIG. 4 shows the composition of the subaddresses 
RADR'. By way of example, it is assumed that the line 
addresses RADR have three bits. The subaddresses RADR' 
are formed by the two most significant bits B2 and Bl of the 
line addresses RADR. 

The redundancy multiplexer RMUX connects the regular 
data line DL to the connection I/O provided that none of the 
coding units FBn are supplying it with a high level. The 
connection I/O can then be used to access the regular bit line 
CLi addressed in the particular instance. However, if a high 
level (i.e. logic "1") is supplied to the redundancy muUi- 
plexer RMUX by one of the coding units FBn, the redun- 
dancy multiplexer RMUX connects the connection I/O to 
the redundant data line RDL, which is connected to the 
redundant bit lines RCLl, RCL2. 

FIG. 2 shows, by way of example, the structure of one of 
the coding units FBn from FIG. 1. It has a first subunit BF 
for storing a block address, a second subunit CF for storing 
a column address, and a third subunit RF for storing a 
subaddress. The subuniLs BF, CF, RF contain the aforemen- 
tioned fiises for storing the addresses. The first subunit BF 
is supplied with the block addresses BADR, the second 
subunit CF is supplied with the column addresses CADR, 
and the third subunit RF is supplied with the subaddresses 
RADR', which are derived from the fine addresses RADR. 
The second subunit CF has a first comparison unit CMPl, 
associated with it, the third subunit RF has a second com- 
parison unit CMP2 associated with it, and the first subunit 
BF has a third comparison unit CMP3 associated with it. The 
comparison units CMPi compare the addresses stored in the 
subunits BF, CF, RF with the current addresses BADR, 
CADR, RADR'. 

As FIG. 2 shov^, each of the coding units FBn also has 
an initialization unit FE, an activation unit AKT, an AND 
gate AND, and an OR gate OR. Both the initialization unit 
FE and the activation unit AKT have a respective fuse whose 
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programming slate (intact or blown) defines the level of its 
output signal. The programming state of the initialization 
unit FE indicates whether or not the associated coding unit 
FBn is provided for repairing a fauU. If the coding unit FBn 
is provided for repair (that is to say for allocating one of the 
redundant bit lines to one of the regular bit lines on an 
address basis), the output signal from the initialization unit 
FE has a high level, and otherwise has a low level. 

The output of the second comparison unit CMP2 is 
connected to a first input, and an output of the activation unit 
AKT is connected to a second input of the OR gate OR. The 
activation unit AKT defines whether the respective coding 
unit FBn is used for allocating a complete one of the 
redundant bit lines RCLl, RCL2 to a complete one of the 
regular bit lines CLi, or for allocating only a subregion of 
one of the redundant bit lines to a subregion of one of the 
regular bit lines. If the activation unit ATK delivers a high 
level, the coding unit FBi allocates a complete regular bit 
line to a complete redundant bit line. W^th a low level, the 
coding unit allocates only corresponding subregions to one 
another, these being identified by the subaddress stored in 
the third subunit RF. 

The outputs of the initialization unit FE, the first com- 
parison unit CMPl, the third comparison unit CMP3 and the 
OR gate OR are connected to appropriate inputs of the AND 
gate AND. An output of the AND gate AND is an output of 
the respective coding unit FBn. As shown in FIG. 1, this 
output is connected to the input of the redundancy multi- 
plexer RMUX. 

FIG. 5 shows the structure of the third subunit RF and of 
the second comparison unit CMP2 in the coding unit FBn 
from FIG. 2. The third subunit RF has four fuses F. One side 
of these is connected to ground via a respective transistor T. 
The other side of the fuses F is connected to an output C of 
the second comparison unit CMP2 via a series circuit 
containing two inverters I and to a positive supply potential 
VCC via a pull-up resistor R. The control connections of the 
transistors T are supplied with the two bits Bl, B2 of the 
subaddresses RADR' in inverted and uninverted form, 
respectively. TTie fuses F are programmed by blowing them 
selectively. They are programmed such that the output C is 
at a high level only when the desired subaddress RADR' for 
the memory cells to be replaced is applied. 

The remaining subunits BF, CF and comparison units 
CMPl, CMP3 are of similar structure to that in FIG. 5. 

FIG. 3 shows one of the memory blocks BLi, in which 
subregions 20 to 25 of the regular bit lines CLi and also 
subregions 10 to 13 of the redundant bit line RCL have been 
shown. First, consideration is given to the case in which two 
subregions 20, 21 of the regular bit lines CLO, CLI are to be 
replaced by corresponding subregions 10, 12 of the redun- 
dant bit line RCL. In this case, subregion 20 needs to be 
replaced, on an address basis, by subregion 10, and subre- 
gion 21 needs to be replaced by subregion 12. This requires 
one of the coding units FBn in each case. The latter need to 
be programmed such that their first subunit BF stores the 
address of the appropriate block BLi, their second subunit 
CF stores the address of the bit line CLi which is to be 
replaced, and the third subunit RF stores the subaddress 
(derived from the line address) of the appropriate subregion 
20, 21. In addition, the initialization unit FE and the acti- 
vation unit AKT of the two coding units FBn need to be 
programmed such that the former deUvers a high level at its 
output and the latter dehvers a low level. Only then are the 
coding units FBn activated for replacing the appropriate 
subregions 20, 21 by the subregions 10, 12 of the redundant 
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bit line RCL. Hence, replacement of the two faulty subre- 
gions 20, 21 requires two of the coding units FBn but only 
one of the redundant lines RCL. 

FIG. 3 shall dow be used to consider another fault 
distribution. This time, all the subregions 22 to 25 of the bit 
line CL2 are assumed to be faulty. Such a fault can be 
repaired only by allocating the redundant bit line RCL to the 
regular bit line CL2 completely on an address basis. Now, 
instead of allocating each subregion 10 to 13 of the redun- 
dant bit line RCL to a respective one of the subregions 22 to 
25 of the regular bit line CL2 using one of the coding units 
FBn, in the memory according to the invention, the whole 
redundant bit line RCL can be allocated to the whole regular 
bit line CL2 using only one of the coding units FBn. This is 
done by storing the address of the appropriate block BLi in 
the first subunit BF and storing the address of the relevant 
regular bit line CL2 in the second subunit CF In addition, 
the initialization unit FE needs to be programmed such that 
it produces a high level ai its output. The activation unit 
AKT in the coding unit FBn likewise needs to be pro- 
grammed such that it produces a high level at its output. As 
FIG. 2 shows, the result of this is that, irrespective of the 
level at the output C of the second comparison unit CMP2,. 
there is always a high level at the output of the OR gate OR. 
Hence, no evaluation of the subaddresses RADR' takes place 
with this coding unit FBn. The use of only one coding unit 
FBn thus makes it possible for all subregions 22 to 25 of the 
regular bit line CL2 to be replaced by the corresponding 
subregions 10 to 13 of the redundant bit line R CL. 

I claim: 

1. An integrated memory, comprising: 

addressable first lines having subregions; 

addressable second lines intersecting said first lines; 

memory cells disposed at intersections of said first lines 
and said second lines; 

redundant lines each subdivided into subregions on an 
address basis for replacing said first lines and intersect- 
ing said second lines; 

redundant memory cells connected to said redundant 
lines; and 

coding units for allocating any one of said redundant lines 
at a time to any one of said first lines on the address 
basis, each of said coding units having a programmable 
activation unit whose programming stale determines if 
an associated coding unit, when programmed, allocates 
a complete redundant line to a complete first line on the 
address basis, and if said associated coding unit, when 
programmed, allocates only one of said subregions of 
one of said redundant lines to a corresponding subre- 
gion of one of said first lines on the address basis. 



2. The integrated memory according to claim 1, wherein 
said first lines are bit lines a nd said s econd lines are word 
lines. ^ 
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3. The integrated memory according to claim 1, wherein "^p 
said first lines are word lines and said second lines are bit^^^ 
lines. 

4. The integrated memory according to claim 1, wherein 
said coding units each have a first, a second and ^ thi^ 
programmable subunit, said j ^t programmable subunitj 
when programmed allocates said associated coding unit to a 
particular one of said redundantJincs . said ^conAp ipgramT 

^latJig ? subunit when programmed allocates said associated 
coding unit to a particular one of said first lines which is to 
be replaced on the address basis by a redundant line asso- 
ciated with said associate d coding unit via said first pro- 
grammable subunit, sai d^ird programmable subuffl pvhen 
programmed allocates said associated coding imit to a 
particular subregion of the redundant 4ine a ssociated with it 
via said first programmable subunit and of a first line 
associated with it via said second programmable subunit, 
and a programming state of said third programmable subunit 
is evaluated only if said programmable activation unit 
associated with said associated coding unit has an appropri- 
ate programming state. 

5. ITie integrated memory according to claim 4, wherein: 
said first lines arc addressed using first addresses and said 

second lines are addressed using second addresses; 

s ajd coding units each have a f^rsLand a sgcq p d.compan - 
-Soaunit. sa idjfirst comparison unit^, supplied v/ith the 
first addresses and with an address stored by said 
second progr ammable s ubunit and outputs a first result 
signal, said ^econd comparison unip is supplied with 
subaddresses derived from the second addresses and 
with an- address "stored by said third programmable 
subunit and outputs a second result signal; 

said programmable activation unit has a first program- 
ming state in which s aid redundant line ass ociated with 
said associated coding unit i s activated on a basis of the 
flrst result signal output from said_fi rs^H ponipii?"'^^ ""iL 
but not from said second comp ari^ ftf^ uni t: and 

said programmable activation unit has a second program- 
ming state in which the redundant line associated with 
said associated coding unit is activated on a basis of the 
firstxcsult signal and the second result signal fi rom said 
first comparisQD_unit and said second com par?y>p L'"i,U 
respectively. 

6. The integrated memory according to claim 1, wherein 
a number of said coding units is smaller tban^jLJumber of 
^aid suTjregions of all of said redundant. line_s . 
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